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ABSTRACT 
 Portage, Whittier, Eklutna, as well as many other 
well-known “tourism glaciers” in the vicinity of An-
chorage, Alaska are known to have retreated in the past 
20 years. This begs the question, “what of the other 
lesser-known glaciers? Do they follow the same pat-
terns and minimal glacier models?” Glaciers such as 
Byron, Leonard, Matanuska, Raven and Spencer may 
fit a minimal model. Information on Byron and Leon-
ard is sparse, as both have become hanging glaciers. 
Other glaciers, such as Raven, are small enough to be 
deemed insignificant, yet may have information to 
give. Consequently our objective is to study at least 
five Alaskan glaciers and determine wide-ranging vari-
ability to changing regional climate. To do this we ob-
tained field geo-location data and characterized glaciers 
based on the satellite imagery and climate reevaluation. 
Our results show that the glaciers in the region are re-
treating irrespective of their aspects, location and altitu-
dinal variability. Moreover, our presentation establishes 
the strong climate-glacier relationship and defines re-
treating snowline patterns over the last few decades.  
STUDY AREA 
  The focus area for this study was the Anchorage-
Seward region of Alaska. This study was based on 
those glaciers accessible to tourists, thus the focus area 
extended up to four hours (driving time) from central 
Anchorage. Glaciers covered include Matanuska, Knik, 
Lake George Glacier, 20-Mile Glacier, and others. The 
focus area extends as far north as Glacier View (near 
Matanuska) and as far south as Seward, with Exit Glac-
ier a stone’s throw away from the city. 
RESULTS & CONCLUSION 
  
 Glaciers in the Anchorage-Seward area have largely shown to be 
retreating over the past approximately 30 years.  
  
 In both areas, climate data gleaned from the NOAA station data 
has indicated a gradual increasing trend in temperature, though 
precipitation shows an increasing trend in the Anchorage area and 
a decreasing trend in the Seward area. In fact, the Anchorage area 
experienced a decrease in precipitation of four times the rate of 
increase in temperature. In Seward, precipitation increased, also by 
a factor of approximately four times the rate of temperature 
increase.  
 
 All the glacier covered in this study were at relatively low 
altitudes, and there is speculation that the lower altitude would 
increase the reactivity of the glaciers to climate condition variance. 
 
 Fluctuating temperature and precipitation in the region might 
explain the fact that many of the glaciers in this study showed an 
oscillatory advance-retreat tendency, though the trend was mainly 
retreat. In cases such as 20 Mile Glacier (also known as Allen 
Glacier) and Bear Glacier, large scale retreat [as compared with the 
other glaciers in the study] occurred. Later examination of these 
glaciers will likely reveal a more direct relationship with 
temperature and precipitation than other, relatively static glaciers. 
 
 Future work in the area could include a mass-balance 
assessment as well as modeling a response pattern of the stated 
glaciers (and others) to the previously indicated climate variance. 
Additional climate data could be gathered from stations on or at 
the glacier sites, so as to better represent the climate fluctuations at 
the glacier’s specific elevation. 
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Methods 
  Due to the relative inaccessibility of much of the 
study area via road and path, much of the data used in 
this study was obtained through analysis of LANDSAT 
satellite imagery. The data was gathered using furthest-
extent point data using ArcGis, which was then normal-
ized to a transect line on each glacier for a straight-line 
retreat comparison. The data was then analyzed accord-
ing to various time periods; the most representative and 
comprehensive results were selected from these differ-
ent time periods. 
 Next, land based climate station temperature and pre-
cipitation data was gathered from the National Oceanic 
and Atmospheric Association. The data was then plot-
ted in Excel, trend-lines were created, and the results 
were analyzed for possible relationships between the 
temperature, precipitation, and advance/retreat of the 









Spencer -40.3 Ellsworth 9.1933122 
20-Mile -93.2 Exit -12.94036 
Lake 
George 
-28.1 Bear -92.0648 
Colony -19.4 
  Knik -33.9 
Matanuska -5.0 
Short Term Glacier Advance/Retreat Rates (m/yr) 
Glacier 1972-1975 1975-1980 1980-1985 1972-1985 1992-2011 1980-1992 1992-2005 2005-2011 
Spencer DM -106.54 -- -- -- 49.23 -85.94 -163.50 
20-Mile 40.87 -180.98 -225.66 -201.62 -455.00 -- -- -- 
Lake George 11.13 -76.47 6.55 -38.12 -31.88 -- -- -- 
Colony 8.37 30.03 -84.52 -22.87 -390.55 -- -- -- 
Knik -3.72 -3.22 17.56 6.38 -26.63 -- -- -- 
Matanuska DM DM DM 33.63 -76.11 -- -- -- 
----------------
---- 
1986-1992 1992-2005 2005-2011 
DM-Data Missing (due to cloud cover) 
Ellsworth -49.11447 9.9288671 60.990722 
Exit Glacier 9.3647689 -7.703248 -43.97379 
Bear Glacier -22.24899 -117.2439 -104.6737 
